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DETAILED ACTION 

This Office Action is in response to the RCE and Amendment filed on July 20, 2006. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 27-29 and 31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kuroda et al. (US 6,251 ,749 B1 ). 

In re claim 27, Kuroda et al. shows (fig. 6B) a shallow trench isolation comprising 
an insulating layer (610), disposed in the trench, wherein the insulating layer has an 
upper surface higher than an upper surface of the substrate; a liner layer (630), formed 
over the substrate covering the insulating layer so that the liner layer protects the 
shallow trench isolation from external stress or thermal effect; and a pad oxide layer 
(620), directly in contact with the insulating layer and disposed between the substrate 
and the liner layer. 

In re claim 28, Kuroda shows (fig. 6B) that the liner layer further extends to an 
upper surface of the substrate (since the liner extends down from the top of the upper 
surface of the insulating layer (610) and down toward the substrate onto the pad oxide 
(620)). 
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In re claims 29 and 31 , Kuroda discloses (col. 2, lines 29-42) the shallow trench 
isolation is a silicon nitride layer, and thus has a low etching selectivity relative to the 
insulating layer (since Kuroda has the same materials and structure as the applicant's 
claimed invention). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kuroda 
as applied to claim 27 above. 

In re claim 30, Kuroda discloses all of the elements of the claims except the 
thickness of the liner layer within the desired range. It would have been obvious to one 
of ordinary skill in the art to make the thickness of the liner within the desired range, 
since it has been held that where the general conditions of a claim are disclosed in the 
prior art, discovering the optimum or workable ranges involves only routine skill in the 
art. In re Alter, 105 USPQ 233. One of ordinary skill in the art would have been 
motivated to form the thickness of the liner layer having a desired thickness to form 
adequate protection for the shallow trench isolation. 
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Claims 12-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lin et al. (US 6,21 1 ,022) in view of Park (US 6,479,367 B2). 

In re claims 12 and 20, Lin et al. shows (fig. 2) a shallow trench isolation 
structure (204) comprising: a substrate having a trench therein; an insulating layer 
(204), disposed in the trench, wherein the insulating layer has an upper surface higher 
than an upper surface of the substrate; and a liner layer (212) of CVD nitride (col. 2, line 
52 - col. 3, line 5) formed over the substrate covering the insulating layer. The liner layer 
inherently protects the shallow trench isolation from external stress or thermal effects 
because it has the same structure and materials as the applicant's claimed invention. 
Lin shows all of the elements of the claims except the insulating layer disposed in the 
trench being an HDP insulating layer. Park shows (fig. 3C) semiconductor device 
comprising a trench (36) formed in a substrate, wherein an HDP insulating material is 
disposed in the trench. The HDP layer has high density and superior dielectric 
properties (col. 6, lines 21-33). 

In re claims 13 and 21, Lin et al. shows (fig. 2) that the liner extends to an upper 
surface of the substrate to cover it. 

In re claims 14 and 22, Lin et al. inherently discloses that the liner has a low 
etching selectivity relative to the insulating layer because the liner is made of SiN and 
the insulating layer is made of oxide (col. 2, lines 52-63). 

In re claims 15 and 23, Lin et al. (col. 3, lines 1-5) that the liner has a thickness of 
180 Angstroms, which fits the range listed in the claim. 
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In re claims 16, 17, and 24, Lin et al. discloses that the liner is an insulating layer 
of silicon nitride (col. 2, lines 52-63). 

In re claims 18 and 25, Lin et al. shows (fig. 2) that a pad oxide (204) is formed 
between the liner and the substrate. 

In re claims 19 and 26, Lin et al. shows (fig. 2) that another insulating layer (216) 
covers the liner layer. 

Response to Arguments 

Applicant's arguments with respect to claims 12-31 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Matthew E. Warren whose telephone number is (571) 
272-1737. The examiner can normally be reached on Mon-Thur and alternating Fri 
9:00-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on (571) 272-2298. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

M^th^^E^Warren 
September 19, 2006 



